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3 1 m^-^Wim^(ommwii>t i ~ 2 o 

5 , 1 2 l::|B« L^* 

T2~l 4l@ig'g'L. fltEeifeS*57 7-V'>'l:9-^lC 

S»*«2lcE«Lfc;<7^:^-ye««:o 
(m=3 6. 6 0. 7 0, 76, 78, 8 0, 8 2, 8 

[lt*« 1 1 ] t , 

^^^!^;6S, i51«^:i^2flltoW^^:Sa$i^■rv^5m^^k 

l®iB2ffii:^OWlwSaS^^TV^2, / W :^ o 

im^m 1 3 1 mrfalr«is*<^^^fc;65 1 ~ 2 o -efc 
5 , ft*« 1 1 xtt 1 2 \zmm L^m^-fk^x/^-r 

LT2~1 41@^-^L, MES^SA^:?^-^^!^^^^ 
lc>ctL.Tiea±IS-a-t-CV>5, St*«l IXttl 2IC 

li**«15l HirfE®H4a!i5, ^/w^viJS, :h/^7fs 



1 X(4 1 2 Lfcm^lk^T'^W ^„ 
Tv>5, ?**«i 2lcE«bfc«^fk^7'^M;^o 

. (m=3 6, 60, 70, 76, 78, 8 0, 8 2, 

10 8 4^©, ^Vt^^i:m^V^i>^f^m) ii^^fii. W 
IXitl 2lc|H«Lfc«^IC^x/^^;^„ 

[fi*«2 0] ^^Il2*^;^-^'e«^*;*-e>*5:^D h v 

[0 0 0 1] 
[0 0 0 2] 

30 [0 0 0 3] rro±5^igl!)*^S!i;^M^««^*®« 
TV>S. r 5 Ufe@fl£«»Ki: L-CJ4, siKy 

[0 0 04] :ifih(D-M^^m»mmw.\-i. ss^^^i- 

/wjJ^^'SfSi'jmBILfcyo h:^»4, 

40 X-:fohyitVtz7i<..'Ot.'0:t^y~<>M.4t>^(K3 

[0 0 0 51 vt-vfit^bs :i©ffi5>i^@^^«^Ki4, 
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[0 0 0 61 «Ki|sHt?tfa,roii5^^{k. /hSfkc^fc* 

[0 0 0 71 

Sr^^-rr tSraWU 1-204 0 3 8^-&V 

<^m 2000-058116 •f•^C*^^^Tff^^iy n h V 

[0 0 0 8] HI 8 (A) (B) lUtt, 

-w:^5>iFSr«ifife1-S^3!lJj?^tc, ®19 (a) ©J;5 

V7i(.m\^7y-U> (mW ^yyVJ—)V (Fullereno 
1) J -^^ 019 (B) ®J;?(C7 7Uy-/KD*®e* 

?^fiKLTV^5 (?iib\ 111194', 0\i.7y — \^>^^^ 

[0 0 0 91 wOi5'fc7 7U/-/i'X«-5:<Deit®?*^ 
3:;^7'/H4, 77-UVl5>^ttii::OHSX«OS03 

ro«fi£^^ig^(CJiALfclll 9 (B) (D^y^kK'fk^ 
[0 0 1 01 

[5l?a*s«?9iLJ:5 i1-51ijai t^-5>A^ 77 uy- 



[0 0 111 *^9g(DB6^l4, *J55#SUTV^-Ctx -ffi- 
mSr-^tpitVNjaS«6H ('>^j;< i: t 0*C~1 3 O-C) t? 

10 [00121 W^t&W @ et)(4. H!!>:7G5g1fl«at^ i: 

[00131 

Sr*-r5*«I^St, te<oil^St;dS77-V':^^>^lc 

1 W*5":t:^e^(!t:X05«^ft^7'/^-r i: 
[00141 *BBJ<^m 1 <r>i3'^is-'y^^'m.-^nM.\\L 

77-i'>'5>^l;:)g-&LTV>5©T\ '^ta^S (XttM 

30 77-u^^^^^lcig^-r5*«««{4;!)P7K5>«?^<o5J-«? 
^^:5c:i/^LI^:77-^v5>^^^c:«^$$i^, 

[0 0 151 U/i^t. 77-W'^:5>^(;i?g-g-Lfc«iE« 

<i't>o'c~ 130*0 x'^m-^^^^-^-r. i^atctjtt 

ESJttSo^ASSriiiJD t LX^f^miB^: 

[0 0 161 ^^mttft. m^^itiri>tmmm 
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[0 0 17] :$:i^m<^W2<0:^^:t>&^WRXJ^n^it 
^;J-V'e^^S.U=««-'fb^x^^'i'^ira^'-^ fiat's 

[00 18] Li^ii. 77-V':^5>^-l^5fe'^t'fc*triaS 
T% mfiSr-&tfi£i'^fiSI5H ('>/i< ttO'C-l 3 0 

i!]f^icff?£«u< »4^fi£i-57Kic*r b-ci§tttti-ri t *s 

[0 0 19] 

mm<omM(Dmi&] *^MCMlfi.U^«2W:*f-:^-:/ 
^||lfci5l~2 0-C-fe5OASJ:<, N, O. p. S 

[0 0 2 0] -Sfcs tiFEKttK*5^ ti/i^ 

10 0 2 1] sfc, mmmkmK c. n. o. p. 

S> F. CK Br, I^iD^T^aH^-Sr-^tpftfeS. 

^iy/^-m. ^/i-;t;7°hS. y^®ES^<^. ffitt^^Sr* 40 

1 0 0 2 2 1 * LT. «ii5a«iS«5!j< y y 4^- h 

T Wf27 7 - w '-'^^^^i'^g^ § H 5 cD;a5 j; v\ 
10 0 2 3] BilE7 7-wv5^^f4. 
(4. «^^^3I:»^Cb (m=3 6. 6 0. 7 0. 7 6. 
7 8. 8 0. 8 2. 8 4 4^ro. 

[0 0 2 4] ^:LT. ;&^;i->'e^ffi!)^f>':c57'n 



10 0 2 5] iJclc. :*:^?g(D»*LV^||iSO?^fiS^glffi 
[0 0 2 6] 0Uctsj^i-5J:5»c. -jft* (I) "C* 

<oyy-i-:^mmm i*. (-y-xi4-r' 

-) %:frLT;^/v*>'^X. *>'^^^->/^*. y 
(-S03H) *fcei4tt«IS (-Z) . 
ic^^Ufc-JS^ (1) T-«$tt577-W5Ky t K 

< t t0'C~l 3 CC) •CffiV>'r:t:^e*SS:^U * 

[0 0 2 7] ( I ) ( 1 ) (-*5V>-C. p (« 

^Sic) J4. p^l-ca5o-cl|#^c©JRS^•i^cv^^^ »4l 

<I42~1 47?fe9. 2~6Tfe5o r(Dp*S'> 

L<?'£5. q (BifeSic) f41£t-h. m^\-i2~ 

CD p. q*5#-rf ^'ft:^!^»4S:^*:|^^*5^C5©T% -g- 

[0 0 2 8] -JKS (I) RV^ (1) ^xOYRtJf 

Rifi. K3l«l~2 0O^-C©*«iaS?r«-r. 

#(i3Xtt4ASiif*LV\ ^L-C. 2 0 ?r®x. 

[0 0 2 9] ;i(^Y&0!R'SriWJ*1-5t. ^i;tX{45J- 

14. N. o. P. soi 5^c^7=•^lS^«:^^•C^^t■'t) 

;^;^7w=^/^S. x/u^vS. -f 5 / 

[0 0 3 0] *fc. (I) 2i.O^ (1) ^roSttS 

^»ZI4. 4ieSi«iT'fcoTJ;<. N. o. p. s. 

F. CI. Br. I p'fe^T'nlS-^^-g-tf'&^ST? 



7 



(5) 



#H 2003-123793 

8 



10 0 3 11 tit. zi^fs^m^m mtit. 

10 0 3 2] 01 liCT^-tlt^m {7y~U>:^]) t Kn 
ICJESCT, 77-V'i^lCSsfb2~3 OSiWSTcSlJ 

x.ff T/u* p w= K) Rv:^/i^n-^>^m 

Sr:^LT^A$tvfc«9J;t«S 03 N a ^rfl-t'S 7 7- w 
ycDNaOH, (R2) 4 NOHlC i s«!!SS.t/-r ;i-i^3S 

limi-?>fc*lc. $f*L<(41 5~3 OSicoiSTC^tim 
ro^-^tt. ^A$tL5;^/i^*l^SsSw|^ (p) ;iSiJ>/^< 

10 0 3 3] iSTC^Jt LTI±. m^<Dmmm\Z.7y^-t X 0 
Na^, £iT. P«) . T/P^y^JRi^^'— >-Y/Hf7 

^ffiLTfcJ;v\ 30 

[00 34] -/Jg^ ( 1 ) ©{k-g-ifett. a»¥*S|-^ 1 5 

<t;55fc9. ro^gfsTKftl 0 0'Ceg(Dii5M;i^ol 0-6 
Tor ^oSX^gTlc:^o^^-t'bflj^,fit?fcv\ IP*,, r<D 

?fi $r ^ tf ;£ V ^ «S ffl ( ' ^3 fc o T V ^ «14 S: A 

[0 0 3 5] Ei3ic-j|s;^ (II) -e^^nsfk^ifeu*. 

^i?)t)»T-fc5o cw^t-g-feii, ±E©-^S; (1)0 
V-^^^^t^liSiS (-Y-Xt4-R'-) Sriig^LT 

fig«sffl ('>^£< itcc-i 3 ot:) T-iSv^w'^WK 



-g-!|&lcfc(t2.±l2^«6^S (-Y-X»t-R'-) »4, 

[0 0 3 6] -tb-c, -jK^ (II) at; (2) <r>^\:^ie!i 

(^Si^i£(4±IHL;t-J8$^ (I) f <oz t 

ifeST-fcoT^sffi^j (^y-fyv-T^^-h^^, -:^/NDy 

>lk. -:'3^-/^», i^f-;:*— /UPS, 3:7K^i>'5^. 5?Ti? 
^^-h (OCN-R^-NCO) 2rfflv>5«-g-Sr-«:S; 

(2) (C^-f. 

100 3 7] sfeV>W:, R3f47 7-u:^^J^5rii:S^$g1S 

10 0 3 8] ±IE<D$iHS't*&iC, C, N. O. 

t:>/iV\ ^J;t(f, ^^/WS, ^f-/l^S. yntVPS. r?' 

/w;*-^!/-*, T-fe^/wX, > h ^/w 

-f/S. :^/i'*y®?S, ;^v'/wS. T$/S, :^^j\^T 

T=yys. v-ry*, -hnS. t Kyi^/ 

[0 0 3 9] *fc, (II) -B^XI (2) }C*JVNT, 

[0 0 4 0] m^\z.7ri-t^t^m (77-Wi^JKy t Kn 
^v'T/w^/w;^/i-*>g?©#y •^-) ©■^^ifeSiSSr#>J;t 
tflll4tC^i-<, j^4^*T-©SJ£(4E20D'b©i:ll^tCfT 

/WjJ^y^SrTE«5i©^y -1' y v-T^^- N iSi£$-ti:T 
y^ y ^— r i jjst?# 5, 

[0 04 1] 

[ftlj sKy^fyi^T^-h : 

OCN-R*-NCO 

' — NCO 

[0 0 4 2J ±.^\.tz-Wt.^ (I) (II) 

tfi2;v^)as®ll (/>/£< t'bot:~i 3 cc) x-ffiv^^ 
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10 0 4 31 115 (A) iE^^-UV-fiaft^* 

10 0 4 4] ■teffl^l-lt. A1i2ffi!lT-ll^AP 1 2!i>b 

5, ) d^b#ffi§H5o j«S!|sF (H2) I4i)mm5^ 
aiii-S^l^T'n bvSr^l^U 05 (B) i::*-rJ:5 

flic 
[0 0 4 51 

[0 0461 giS^J 1 



[0 0 4 71 

[{k2l 



1) 




Ceo 



2) l.a-'T'ca/^V^A'hy 



C6o(CH2CH2CH2S03H)p 



3) xf^tv^ft 
[0 0 4 81 Xt^ (Y.Chi. J.B.Bhonsle. 



10 

T.Canteenwala. J.-P.Hvmg. J.Shiea, B. -J.Chen and 
L.Y.Chiang. Chem. Lett. .1998.465.) Sr#*l^UTffo 

2-yoy<>y^;VVy^3 0^&Mx.1t^. 5 0*0 
[0 0 4 9] pt^f/— /i'SriP^tRJS5r±ft, j«iSU-C 

[0 0 5 01 r 5 L-t#e>tt^c!^*Sr^7Kl-^*^L.. 

[0 0 5 11 roJ:5l-bT#^ixfcSfe<^*&*<^FT 
-IR me) 5.tJ5TOF-MS (07) fiij^^rffofc 

*^'ifeS<o|S:Sr*L.'CV^5) o 
20 [0 0 5 21 ?>:lc. ro77-^:/^y^atVw;^/i'3i^ 

^®©^*8 Omg-^ail'9 t 9. «S1 5mmroR?^-l 

[0 0 5 31 r 5 b^fflvN-cm^-r 
fco mn^'tm^ 6 0 %ro#iffla(--ciiisi-5 1 . 2 o 

■ClCTlxlO-^Scm-'. 5 0"CtCT7 X 1 0-3 S c 
m-' . 8 S'CIC-CI X 1 0-2 S cm-> T?fcofc„ 

S-SS 10 0 %ro#H*(.i;i-ca!lS't5 i . 8 5 "CICT 1 
30 X 1 O -^' S c m-' "Cfeofco 

[0 0 5 41 <77-W^y t K^^->:^ol^/^;^/^' 
1^1:31 



CeO(CHjCHsCHjSQ>Na)p D NaOH, (Bul.NOH^ ^(CHiCHaCH^SCbHVCOH), 

2) ^firvm 



[0 0 5 51 ±X&\.-k.^ ■^y^^^<^tmm (77- V 
h y f7J^imm (Ig/lmU 20ml lc^)D;tT^:*^ 
:3E-~>K^3»;i. 2I$M«#t. Sf>lc3 0ml{07K 

^syi^^-p-^ b^77^- (->y*y/K SMS 

fee 

[0 0 5 61 mhMz'^i^^m.M'mmx^. -rprv^m 



051|s&*©FT- I R (08) Syj^^rtTofct 77 
[0 0 5 7]»ClJ:s -077-V^'sKy e Kodfv'T'o 

m<DPi]^^y y ^5 by/ 

[0 0 5 81 r 5 t-Cf^fifeUfc-^Ws' bSrffi<'^t1S«^ 

tzo R^ilsfSrSSe 0%©#Httl^-Cja!)^'t?.i:x 2 0 
•CICT? X 1 0-3 S cm-' . 5 Ot:(CT8 X 1 0-3 S c 
m-' . 8 5'CICT9 X 1 0-3 S cm-' T*foci-fco P^l^ 
^SSl 0 0%O#H«,ic-r«iJ^-r5i:x 8 5'CJCT9 
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[0 0 5 9] |iai^J2 

< 7 7 - i^jK y •f'i-fl^T.ivars ^-gfco-g-fig > 

[0 0 6 0] 

[fk4l 



1) 




Na* 



Ceo 



CeoCCHjCHjCHjCHjSOjHjp 
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2) i,4-y4'v;*yvhy 

3) >fi>r>Wk 

[0 0 6 1] ^W-g-fiK-bv (Y.Chi. J.B.Bhonsle. 

T.Canteenwala. J. -P. Hung, J.Shiea, B. -J.Chen and 
L.Y.Chiang. Chem. Lett. , 1998,465.) Sr##JCLTtTo 

^>';^/Uh^Sr3 0S4AD^yt«. 5 0'Ct?4^raStj$ 

[0 0 6 2] ^ ^ / -ywSr Jn^-rSii;5:±«)v Jtii LT 20 

iSili* ;^ / -JV-c%^^ Lfc. 

1)NaOH, ('Bu)4NOH 



12 

[0 0 6 3] r p L-C#f)ttfci^5|eSr*E7Klc^;6^L. 
[0 0 6 4] w©J;5CLT*e)ix;fcllfe<Di^*©FT 

-IR (09) SU^TOF-MS (HlO) fiij^^ffo 

i5«t^$ttfc (gli 0 4>©p»i, ^A$ixfc:/^;i':^/P 
*^gfS©IS«r|gUTV>5) o 
[0 0 6 5]i«^lC, U^'/Jf !) :^f'/t'y^/P*>' 

®?co*&*8 Omg^rfi!!'? i: I?. ilS 1 5 mmORJi^-t 

[0 0 6 6] r 5 b-C#5feU^^Vs' hiSrffiV>T««-r 

fc„ l^f^^s|.$rSg6 0%©#ffl^lCTS!l^-r'5t. 2 0 
•ClCT 1 X 1 0-3 S cm ' . 50*01:1X7x10-330 



Cei)(CH3CH3CHjCH2S03Na)p 



2) '<:i-y^m 



m-i. 8 S'CldTl X 1 0-2 S cm-' Pfiiipl- 

«ras 1 0 o%(D»m%i^xm^irzt. s s'Cizx i 

X 1 0 -2 S c m-' T-fcofCo 

[0 0 6 7] <77— W-V^KU t KB^v/y^/I^;^/!^* 

[0 0 6 8] 

[ft 5] 

Cao(CH2CHjCH2CH2S03H)p(OH), 



[0 0 6 9] ±fS,h1t^ :i->!SiiSim<Dttm^ (79-1^ 

y !>i>.7k^S^ (1 g/lm 1 ) 2 Om 1 (CjD;fr^*> 

'^i'KSrSJKiP^. 2^ISISiti«^b. $e)»J:3 0ml 

wttSr^iSU. ll<*;5S,:9-$r^f)(C7<^y-/u-e3[H]}5feo 
1t'^. ;&7A^'n-r h/y7^- (->y;</yVK 

[0 0 7 0] t#^ixfc*&*SrM*t^<»L. -r:^V3^m 

0 1 2 bfc. w © i 5 bT# fctlfc^fe « 

(Dl^^<OFT- I R (Ell) j|);eSrfifo^i:r5. 7 



[0 0 7 1] iklc:, rro^^-VVsKy t Kndf->'7'^ 

>m(Ol^MS 0 m g SrSy 9 t t) . Kg 1 5 mm 

mZ-C-T'V'P'iLfco 

[0 0 7 2] r5 tT#^U^-<Wy hSrffilr>T«3ff'r 

fc„ PW^^SSe 0%ro#H^(;iTaiJ^-t-?)i:. 2 0 
t;i;iT 5 X 1 0-3 S cm-' , 5 CCtCT 7 X 1 0-3 S c 
m-' . 8 S'CICTS X 1 0-3 S cm'T-fcofco lll^i|S|- 
trSS 1 0 0 %©#ffl^5t::Ta!)!£i-5 i . SS'ClcTS 
X 1 0-3 S cm-' Xh^tz.^ 

[00 7 3] ^^Jfe^Jl^iol^T. ±fSro77-L' 

[0 0 7 4] 
[«1] 
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i| 4-/ y^/^PT^ 
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sot; 
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4 




30^1: 


sot: 
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20^* 


30^* 


50^ 


4l^fS 





[0 0 7 51 rn^<^^**^e>^ -g-fig*frX'#bttfcS 

6i)«!l(DTOF-MS^-<i? h;WSr@l 2~E1 BJC^rn 



2) i,4-::'''?VA'Vh:^ 

3) >f:*->'im 



10 5o 

[0 0 7 6] ^i6f!l3 

[00 7 7] 

nisei 

- CaB(OCH2CHjCHjCH2S03H)p(OH), 



[0 0 7 81 79^/-''^2 g (^^^/-/i'®^^ 
li. Long Y.Chiang. Lee-Yih Wang, John W.Swirczewsk 
i, Stuart Soled, and Steve Cameron. J. Org. Chem. 1 
994.59.3960© i:*J9t-*JSUfcc ) b y 

fcb-cioomiip^. ^my6o'cx'2}^mmwv 
-c-2o^ras:fS^*fc<. 

[0 0 7 91 ^^/-/wSr*D:itR]C&Sr^T$*. itii 

[0 0 8 01 #e.ttfc!^*5:*6zKlC^^L. >f 

[008 11 -(0<t5l^UT#^Jxfcmfe®*&*'^FT 
-IR (HI 7) il!)£&^Tofcir6. 



20 



30 



A* (P) «:77-Vi^l:»^l-*H--C^^4-efco 
[0 0 8 21 t Kadf^^:^* 

[0 0 8 31 r 5 LTf^figbfe-il^S' h^SrfflV^'C^*^ 

fco PWi|sf«rSS6 0%©»Hfi(-TWS-r5>t> 2 0 
"c'dtex 1 0-" S cm-' . 5 0'ClC-C4Xl0-3 Sc 
m-' . 8 5'ClC-r 8 X 1 0-3 S cm' -C-fcofc, ll^^Sf 
^SS 1 0 0 %©#fflftil^-Caa^-t5 1 , 8 5 'CICT 8 
X 1 0-3 S cm-' T?fcofco 
[0 0 8 41 XjiSgi|4 

[0 0 8 51 

nb7i 



{-Cao(CH2CH2CHiCH2SOaH)p(-OCXDm-R^-NHCOO-W, 



[0 0 8 61 79-^i^#y t Kodf-y:^^>'V';^>'^*>' 

K<Dj»*o. 3g&w*u ^tko. A%\z+^\mm 

$-frfc'#. y~>7^>-b •• T^T^^-h2 0 0 

i^}t#«-C'3^J«^^LX'<-;^bSrf^^'-fco ^ 
[0 0 8 71 r©^-:^ VSr2 0 jzmlfrojJ^Dr h77 



-NHCOa 
m-^fcofco 

[0 0 8 81 '^<bfltz7 ^ z^-^^^^l 5mmlCfI*>g 
2 O'CliXS X 1 0-* S cm-1 . 50'CI-'C2X 
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S'CiCTSXlO-s S cm-^ VhotZo 10 0 9 0] 

[0 08 91 mmms uts] 

Ceo(OCH2CH2CH2CH2S03H)p(OH)q ^ m^y-^T^-h 

— ^ {-Cao(OCH2CH2CH2CH2S03H)p(-OCONH-R^-NHCOO-)q}r 

NHCOO- 



0 0 m) M) 0. ISgSrgsiP 

[0 0 9 2] :i(D^—y^h^2 0fxmm(D'ryti>i^— 
h±T. 1 5 OMm^-rty7'<^K^i5^-y^U-K^fflV> 

tZo 20 



[0 0 9 3] #?5^^fc:7^/^i.Srii:gl 5mmlcfl-feS 

2 0*CICT5 X 1 0 S cm-> , 5 0t:tCT3X 
10-3Scm-i, 8 5t:i;iT6 X 1 0-3 S cm-» Tfoo 
fco l^^5|sf$rSSi 0 0%(^#H^tCTiail;e"f5i. 8 
5t:tCT7 X 1 0-3 S cm-1 T^feofco 
[0 0 9 4] ^i6g-!l6 

[0 0 9 5] 



[{k9] 

Ceo(CH^H2CH2CH2SQ3H)p(OH)q+iKytf=/Wr/V=i-/U+3tfyxry->r^-h 
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